Differential regulation of regional vascular resistance by the rostral and caudal ventrolateral medulla in the rat.
Regional vascular resistance changes were determined following chemical excitation and inhibition of the rostral vasopressor (RVLM) and caudal vasodepressor (CVLM) areas in the ventrolateral medulla. Mesenteric, renal and hindquarter vascular resistances were assessed in paralyzed and artificially ventilated urethane-anesthetized rats instrumented with pulsed-Doppler flow probes. Microinjection of the excitatory amino acid L-glutamate in the RVLM elicited a significant dose-related transient increase in blood pressure, heart rate and resistance of mesenteric, renal and hindquarter vascular beds. A similar dose-related hemodynamic profile was obtained following microinjection of muscimol, a GABAmimetic, in the CVLM. In contrast, significant dose-related decrease in blood pressure, heart rate and resistance in mesenteric and hindquarter vascular beds was observed following glutamate-induced excitation of the CVLM and muscimol-induced inhibition of the RVLM. Changes in renal vascular resistance were inconsistent in this second hemodynamic profile. Intravenous administration of the alpha 1 adrenergic antagonist, prazosin, abolished all of the hemodynamic effects elicited by excitation of the RVLM except the tachycardia. Intravenous atropine methylnitrate blocked the bradycardia associated with excitation of the CVLM but did not alter the vascular resistance changes. These results indicate that the changes in heart rate did not contribute significantly to the resistance profiles described. The changes in vascular resistance elicited by excitation and inhibition of the RVLM were correlated with increase and decrease in the greater splanchnic nerve activity, respectively. In conclusion, neuron pools in the RVLM and CVLM exert differential effects upon resistance in different vascular beds via changes in sympathetic outflow.(ABSTRACT TRUNCATED AT 250 WORDS)